SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT I, HIROSHI TAMURA, a 
citizen of Japan residing at Kanagawa, Japan have 
invented certain new and useful improvements in 

INTERNET FACSIMILE GATEWAY DEVICE 

of which the following is a specification:- 



TITLE OF THE INVENTION 

INTERNET FACSIMILE GATEWAY DEVICE 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an Internet 
facsimile gateway device that includes a function to 
exchange image information with a facsimile device 
through a telecommunication network and a function to 
exchange image information through the Internet by use 
of electronic mail, and a method of controlling the 
Internet facsimile gateway device. 

2 . Description of the Related Art 
Recently, an Internet facsimile gateway device 

has been in practical use, wherein the Internet 
facsimile gateway device includes a function to exchange 
image information with a G3 facsimile device through an 
analog public network and a function to exchange the 
image information by use of electronic mail through the 
Internet . 

Additionally, another type of the Internet 
facsimile gateway device is in practical use, wherein 
the Internet facsimile gateway device includes a 
function to exchange the image information with a G4 
facsimile device through the ISDN and a function to 
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exchange the image information through the Internet by 
use of electronic mail. 

A use of such Internet facsimile gateway 
devices makes it possible to exchange various messages 
5 between a host device connected to the Internet and a G3 
facsimile device connected to the analog public network 
or between a host device connected to the Internet and a 
G4 facsimile device connected to the ISDN. 

The host device transmits an electronic mail 

10 message requesting image -information transmission to the 
Internet facsimile gateway device when the host device 
needs to transmit image information to a G3 facsimile 
device that is connected to the analog public network. 
The Internet facsimile gateway device then manages 

15 image -information transmission processes. 

Accordingly, the host device as a sender 
cannot keep track of transmission of image information 
to the G3 facsimile device, and cannot easily confirm a 
delivery of the image information to the G3 facsimile 

20 device. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the 
present invention to provide an Internet facsimile 
25 gateway device that enables a sender of image 
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information to easily confirm a transmission condition 
of the image information transmitted to a facsimile 
device as a receiver, and a method of controlling the 
Internet facsimile gateway device, in which the 
5 disadvantages described above are eliminated. 

The above-described object of the present 
invention is achieved by an Internet facsimile gateway 
device connected to a telecommunication network and the 
^ Internet , including ; 

Jjf 10 an image-information transmitting unit that 

*£J transmits image information included in an electronic 

=P mail message to a facsimile device when the Internet 

=P facsimile gateway device receives the electronic mail 

□ message requesting image- information transmission to the 

Q 15 facsimile device; 

£3 a delivery-confirmation-mail creating unit 

" that creates a delivery-confirmation mail message 

notifying a result of the image-information transmission 
after the image -information transmission by the Internet 
20 facsimile gateway device is completed, if the electronic 
mail message requests the Internet facsimile gateway 
device to transmit the delivery-confirmation mail 
message to an original address of the electronic mail 
message; and 

25 a delivery-confirmation-mail transmitting unit 
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that transmits the delivery- confirmation mail message to 
the original address of the electronic mail message. 

Other objects, features and advantages of the 
present invention will become more apparent from the 
5 following detailed description when read in conjunction 
with the accompanying drawings . 

It should be note that, hereinafter, an 
electronic mail message is referred to as an email 
message . 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of a facsimile 

communication system that includes a facsimile gateway 

device according to the present invention; 
15 FIG. 2 is a schematic diagram of the facsimile 

gateway device according to the present invention; 

FIG. 3 is a schematic diagram of a facsimile 

communication system according to a first embodiment of 

the present invention; 
20 FIG. 4 is a block diagram showing components 

of a facsimile gateway device GF in the first embodiment 

of the present invention; 

FIG. 5 is a schematic diagram showing one form 

of an electronic mail message; 
25 FIG. 6 is a time chart showing an image- 
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information transmission procedure taken by a G3 
facsimile device ; 

FIG . _ 7 is a time chart showing an example of a 
protocol used when requesting a DSN delivery 
5 confirmation between a SMTP client and a SMTP server; 

FIG. 8 is a schematic diagram showing one form 
of a DSN delivery-confirmation mail message that 
indicates a successful transmission; 

FIG. 9 is a schematic diagram showing one form 
10 of the DSN delivery-confirmation mail message that 
indicates a failed transmission ; 

FIGS. 10A and 10B are schematic diagrams 
showing one form of a MDN delivery-confirmation mail 
message that indicates a successful transmission; 
15 FIGS. 11A, 11B and 11C are flowcharts showing 

a first image- information transmission process taken by 
the facsimile gateway device GF in the first embodiment 
of the present invention; 

FIG. 12 is a schematic diagram of the 
20 facsimile communication system according to a second 
embodiment of the present invention; 

FIG. 13 is a block diagram showing components 
of a facsimile gateway device GFa in the second 
embodiment of the present invention; 
25 FIG. 14 is a time chart showing the image- 
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information transmission procedure taken by a G4 
facsimile device; 

- - FIGS. 15A, 15B and 15C_ are flowcharts showing 
a first image- information transmission process taken by 
5 the facsimile gateway device GFa in the second 
embodiment of the present invention; 

FIGS. 16A and 16B are schematic diagrams 
showing a reception ability table and reception ability 
information; 

10 FIG. 17 is a schematic diagram showing one 

form of the DSN delivery-confirmation mail message that 
includes the reception ability information; 

FIG. 18 is a schematic diagram showing one 
form of the MDN delivery- confirmation mail message that 

15 includes the reception ability information; 

FIGS. 19A, 19B and 19C are flowcharts showing 
a second image -information transmission process taken by 
the facsimile gateway device GF in the first embodiment 
of the present invention; 

20 FIGS. 20A, 20B and 20C are flowcharts showing 

a second image -information transmission process taken by 
the facsimile gateway device GFa in the second 
embodiment of the present invention; 

FIG. 21 is a schematic diagram showing one 

25 form of the DSN delivery- confirmation mail message that 
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includes a notification "relayed"; 

FIG. 22 is a schematic diagram showing one 
form of the MDN delivery -confirmation mail message that 
includes a notification "dispatched"; 
5 FIG. 23 is a schematic diagram showing one 

form of the DSN delivery- confirmation mail message that 
includes a notification "delivered"; 

FIG. 24 is a schematic diagram showing one 
form of the MDN delivery-confirmation mail message that 
10 includes a notification "displayed"; 

FIG. 25 is a schematic diagram showing one 
form of the DSN delivery-confirmation mail message that 
includes a notification "failed"; 

FIG. 26 is a schematic diagram showing one 
15 form of the MDN delivery-confirmation mail message that 
includes a notification "failed"; 

FIGS. 27A, 27B and 27C are flowcharts showing 
a third image-information transmission process taken by 
the facsimile gateway device GF in the first embodiment 
20 of the present invention; and 

FIGS. 28A, 28B and 28C are flowcharts showing 
a third image- information transmission process taken by 
the facsimile gateway device GFa in the second 
embodiment of the present invention. 



25 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A description will now be given of a preferred 
embodiment of the present invention , with reference to 
the accompanying drawings . 
5 FIG. 1 is a schematic diagram of a facsimile 

communication system that includes a facsimile gateway 
device according to the present invention. This 
facsimile communication system includes the Internet 101, 
^ an Internet facsimile gateway device 102, a data 

^ 10 terminal device 103, a telecommunication network 104 and 

j£J a facsimile device 105. 

=C The Internet facsimile gateway device 102 is 

=fi an Internet facsimile gateway device connected to the 

□ Internet 101 and the telecommunication network 104, and 

□ 15 includes a telecommunication image -information 

□ exchanging unit 111, an Internet mail -exchanging unit 
" 112, an image- information transmitting unit 113, a 

delivery-confirmation-mail creating unit 114 and a 
delivery-confirmation-mail transmitting unit 115, as 

20 shown in FIG. 2. 

The telecommunication image -information 
exchanging unit 111 exchanges image information with the 
facsimile device 105 through the connected 
telecommunication network 104. The Internet mail- 

25 exchanging unit 112 exchanges the image information by 



use of electronic mail through the connected Internet 
101. The image -information transmitting unit 113 
transmits the image information included in an email 
message to the facsimile device 105 when the Internet 
facsimile gateway device 102 receives the email message 
requesting image -information transmission to the 
facsimile device 105. The image -information 
transmitting unit 113 also transmits image information 
received from the facsimile device 105 to the data 
terminal device 103. The delivery-confirmation-mail 
creating unit 114 creates a delivery- confirmation mail 
message notifying a result of the image -information 
transmission after the image -information transmission by 
the Internet facsimile gateway device 102 is completed, 
if the email message requests the Internet facsimile 
gateway device 102 to transmit the delivery-confirmation 
mail message to an original address of the email message. 
The delivery-confirmation-mail transmitting unit 115 
transmits the delivery-confirmation mail message to the 
original address of the email message. 

The data terminal device 103 is a host device 
connected to the Internet 101. The facsimile device 105 
is connected to the telecommunication network 104. The 
above described facsimile communication system makes it 
possible to exchange image information between the data 
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terminal device 103 and the facsimile device. 

In the facsimile communication system, the 
image information is transmitted from the data terminal 
device 103 through the Internet facsimile gateway device 

102 to the facsimile device 105 by taking the following 
steps . 

The data terminal device 103 creates an email 
message in a fixed format that includes the image 
information, and transmits the created email message to 
the Internet facsimile gateway device 102 as a first 
step to transmit the image information to the facsimile 
device 105. It should be noted that, hereinafter, the 
email message in the fixed format that includes the 
image information is referred to as a transmission 
request message. 

At the first step, the data terminal device 

103 also includes destination address information of the 
facsimile device 105, in this case, a telephone number 
of the facsimile device 105 in the transmission request 
message. Subsequently, the data terminal device 103 
transmits the transmission request message to the 
Internet facsimile gateway device 102. The Internet 
facsimile gateway device 102 receives the email message 
that includes the destination address information 
through its Internet mail-exchanging unit 112, and then 
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decides the received email message as the transmission 
request message, extracts the image information 
therefrom, and transmits the image information by use of 
its image- information transmitting unit 113 through its 
5 telecommunication image -information exchanging unit 111 
to the facsimile device 105 after calling a destination 
address specified by the destination address information. 
Subsequently, the delivery-confirmation-mail creating 
unit 115 located in the Internet facsimile gateway 

10 device 102 creates a delivery-confirmation mail message 
notifying a result of the image-information transmission 
after an image -information transmission by the Internet 
facsimile gateway device 102 is completed if the 
received email message requests the Internet facsimile 

15 gateway device 102 to transmit the delivery-confirmation 
mail message to the data terminal device 103. The 
delivery-confirmation-mail transmitting unit 115 then 
transmits the delivery- confirmation mail message to the 
data terminal device 103. 

20 The image information is transmitted from the 

facsimile device 105 through the Internet facsimile 
gateway device 102 to the data terminal device 103 by 
taking the following steps. 

The facsimile device 105 calls the Internet 

25 facsimile gateway device 102 as a first step to transmit 
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the image information to a user of the data terminal 
device 103. Subsequently, the facsimile device 105 
specifies a user mail address as the destination address 
of the image information, and transmits the image 
5 information to the Internet facsimile gateway device 102. 
When the facsimile device 105 calls the 
Internet facsimile gateway device 102, and the user mail 
address is specified as the destination address of the 
image information, the Internet facsimile gateway device 

10 102 starts storing the image information received 
through its telecommunication image-information 
exchanging unit 111 from the facsimile device 105. The 
Internet facsimile gateway device 102 then creates an 
email message that includes the stored image information 

15 and the specified user mail address, and transmits the 
created email message by its image -information 
transmitting unit 113 through the Internet mail- 
exchanging unit 112 to a mail server that transmits the 
email message to the specified user mail address. 

20 Subsequently, the mail server transmits the email 

message received from the Internet facsimile gateway 
device 102 to the specified user mail address. It 
should be noted that, hereinafter, the email message 
that includes the stored image information and the . 

2 5 specified user mail address is referred to as a delivery 
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email message. 

The Internet facsimile gateway device 102 is 
provided with a function to receive the email message, 
and can interpret a SMTP command directly from the 
5 received email message. 

FIG. 3 is a schematic diagram of a facsimile 
communication system according to a first embodiment of 
the present invention. 

This facsimile communication system includes 
10 the Internet INET , a facsimile gateway device GF, a data 
terminal device DT, a public switched telephone network 
PSTN and a G3 facsimile device FF. 

The facsimile gateway device GF is an Internet 
facsimile gateway device connected to the Internet INET 
15 and the public switched telephone network PSTN. 

The data terminal device DT is a host device 
connected to the Internet INET. The G3 facsimile device 
FF is connected to the public switched telephone network 
PSTN that is an analog public network. The facsimile 
20 communication system makes it possible to exchange image 
information between the data terminal device DT and the 
G3 facsimile device FF. An image -information 
transmission process in this facsimile communication 
system is executed similarly as described above with FIG. 
25 1 and FIG. 2. 
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FIG. 4 is a block diagram showing components 
of the facsimile gateway device GF in the first 
embodiment of the present invention. 

As shown in FIG. 4, the facsimile gateway 
5 device GF includes a system control unit 1 , a system 
memory 2 , a parameter memory 3 , a clock circuit 4 , a 
scanner 5, a plotter 6, an operation display unit 7, an 
encoder/decoder unit 8, an image storage device 9, a G3 
facsimile modem 10 , a network control unit 11, an 

10 Internet interface circuit 12, an Internet transmission 
control unit 13, and an internal bus 14. 

The system control unit 1 controls each unit 
in the facsimile gateway device GF and executes control 
processes such as a facsimile transmission control 

15 process. The system memory 2 stores a control program 

executed by the system control unit 1 and data necessary 
for an execution of the control program, and is used as 
a working area for the system control unit 1 . The 
parameter memory 3 stores various types of information 

20 for controlling the facsimile gateway device GF. The 
clock circuit 4 outputs current time information. 

The scanner 5 reads a manuscript image with a 
fixed resolution. The plotter 6 prints out an image 
with a fixed resolution. The operation display unit 7 

2 5 includes all types of operation keys and indicators for 



operating the facsimile gateway device GF. 

The encoder/decoder unit 8 encodes and 
compresses an image signal, and also decodes and expands 
an encoded image signal back to an original image signal. 
The image storage unit 9 stores encoded image 
information . 

The G3 facsimile modem includes a low- speed 
modem function of V. 21 modem or the like to exchange a 
transmission procedure signal, and a high-speed modem 
function of a V, 17 modem, a V. 34 modem, a V. 29 modem, 
a V. 27ter modem, or the like to mainly exchange the 
image inf ormat ion . 

The network control unit 11 includes an 
automatic send/receive function and connects the 
facsimile gateway device GF to the analog public network 
PSTN. 

The Internet interface circuit 12 connects the 
facsimile gateway device GF to the Internet INET. The 
Internet transmission control unit 13 executes a 
communication control process by using a variety of 
fixed protocol suites for exchanging data with other 
data terminal devices through the Internet INET. For 
instance, the Internet transmission control unit 13 
executes Send/receive processes of the email message. 

The internal bus 14 is connected to the system 
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control unit 1, the system memory 2, the parameter 
memory 3 , the clock circuit 4 , the scanner 5 , the 
plotter 6, the operation display unit_7, the 
encoder/decoder unit 8, the image storage device 9, the 
5 G3 facsimile modem 10, the network control unit 11 and 
the Internet transmission control unit 13. A data 
exchange among each unit in the facsimile gateway device 
GF is processed mainly through the internal bus 14. 

Additionally, the network control unit 11 and 

^ 10 the G3 facsimile modem 10 exchanges data directly with 

y = 

each other. 

In the embodiment of the present invention, 
=F the Internet transmission control unit 13 executes the 

O communication control process by applying a protocol 

D 15 suite that is a combination of a transmission protocol 

□ TCP/IP (Transmission Control Protocol/Internet Protocol) 

~~ and a communication protocol, wherein the transmission 

protocol TCP/IP is used for layers up to a transport 
layer, and the communication protocol is used for layers 
20 which is higher than the transport layer. For instance, 
a SMTP (Simple Mail Transfer Protocol) is applied as the 
communication protocol to an email data exchange. 

Additionally, communication protocols such as 
the TCP/IP, the SMTP and a POP (Post Office Protocol), a 
2 5 data format and a data structure of the email message 
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are regulated by a RFC (Request For Comments) document 
published by the IETF (Internet Engineering Task Force). 
For example, the TCP, the IP and the SMTP are regulated 
respectively by a RFC 793, a RFC 793 and a RFC 821. The 
5 data format of the email message is regulated by a RFC 
822, a RFC 1521 and a RFC 1522 (a MIME format). 

Additionally, in the embodiment of the present 
invention, the email message is used for exchanging 
_ facsimile image information through the Internet INET. 

j£j 10 Since the facsimile image information is binary data and 

Ul cannot be directly included in the email message, the 

=C facsimile image information is included in the email 

Jp message by being converted to readable information (a 7 

B bits character code) by applying a fixed conversion 

□ 15 method, for example, a BASE 64 encoding method. The 

□ above-described format of text information in the email 
message is called the MIME (Multi Purpose Message 
Extension) format. 

FIG. 5 shows one form of the email message 
20 used for transmitting the facsimile image information. 
It should be noted that an entire format of the email 
message is regulated by a RFC 2305 (a simple mode 
facsimile) . 

The email message shown in FIG. 5 is an email 
25 message having plural parts in a multipart MIME format. 
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and has a mail header, a text part and a binary part. 
The mail header includes fixed information, for example, 
"Date:" field, a .."To:" field and a "From:" field. The 
"Date:" field contains a time and a date when the email 
message is transmitted. The "To:" field contains a 
destination mail address. The "From:" field contains a 
sender's mail address. The text part includes text data 
to be transmitted. The binary part includes the 
facsimile image information that is converted to a MIME 
encoded data. 

Additionally, the facsimile image information 
transmitted with the email message is converted to the 
MIME encoded data by the following steps. The facsimile 
image information is initially compressed by a MH 
encoding method. Subsequently, the compressed facsimile 
image information is converted to a TIFF-F format. The 
TIFF-F formatted facsimile image information is then 
converted to the MIME format. 

Since image files can be unified as single 
image file in the TIFF-F format, single image 
information file including plural image information 
files can be placed in single binary part in the email 
message . 

Additionally, when the data terminal device DT 
transmits the transmission request message to the 
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facsimile gateway device GF, the destination address 
information of the G3 facsimile device FF is set in the 
"To field of the transmission request message in the 
following format . 
5 FAX= "International Telephone Number" @ 

"Domain Name" 

"International Telephone Number" is an 
international telephone number of the G3 facsimile 
^ device FF. "Domain Name" is a domain name of the 

£ 10 facsimile gateway device GF . The above-shown format of 

UTI the destination address information of the G3 facsimile 

=p device FF is regulated by the RFC 2304. 

»p A format to place the destination address 

5 

O information of the G3 facsimile device FF is not limited 

p 15 to the above-described format. For instance, the 

q destination address information may be placed in the 

^ text part, in one of the multipart MIME, or in a 

"Subject:" field of the mail header. 

FIG. 6 shows an image -information transmission 
20 procedure taken by the G3 facsimile device FF. This 
transmission procedure is taken for a transmission of 
the image information between the G3 facsimile device FF 
and the facsimile gateway device GF. It should be noted 
that, hereinafter, the transmission procedure taken by 
25 the G3 facsimile device FF is referred to as a G3 
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facsirnile transmission procedure. 

The calling end initially calls the receiving end. 
After a communication, line between the calling end and 
the receiving end is connected, the calling end sends a 
signal CNG to the receiving end in order to identify the 
receiving end. After detecting the signal CNG, the 
receiving end sends a signal CED (Called Station 
Identification), a signal CSI (Called Subscriber 
Identification) and a signal DIS (Digital Identification 
Signal) one after another to the calling end for 
notifying identification information and transmission 
function information of an own terminal device on the 
receiving end to the calling end. 

The calling end, after receiving the signal 
CSI and the signal DIS from the receiving end, decides a 
transmission function to use, and sends a signal SID, a 
signal SUB, a signal TSI (Transmitting Subscriber 
Identification) and a signal DCS (Digital Command 
Signal) one after another to the receiving end for 
notifying a notification address, a sub address, the 
identification information of the own terminal device on 
the calling end and the transmission function 
information to the receiving end. 

Additionally, the calling end executes a modem 
training procedure by sending out a signal TCF (Training 
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Check) to the receiving end. The receiving end sends a 
signal CFR (Confirmation to Receive) to the calling end 
in response to the signal TCF therefrom, and prepares 
for a reception of the image information. 
5 In this example of the transmission procedure, 

the image information includes two pages of the image. 
The calling end sends a first page of the image 
information PIX 1 and then a signal MPS (Multi-Page 
Signal) to the receiving end. The signal MPS is sent 

10 from the calling to notify the receiving end that there 
exists the following page to be transmitted. 

The receiving end sends a signal MCF (Message 
Confirmation) to the calling end if and only if the 
receiving end receives the first page of the image 

15 information PIX 1 and a transmission result of the PIX 1 
is good. The receiving end then prepares for the 
reception of the next page of the image information in 
response to the received signal MPS. 

Subsequently, the calling end sends a second 

20 page of the image information PIX 2 and then a signal 

EOP (End of Procedure) notifying the second page is the 
last page of the transmission to the receiving end. 

The receiving end sends the signal MCF to the 
calling end if and only if the receiving end receives 

25 the second page of the image information PIX 2 and the 
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transmission result of the PIX 2 is good. The receiving 
end does not proceed to prepare for the reception of the 
next page of the image information since the receiving 
end receives the signal EOP. 

At the last step of the transmission procedure, 
the calling end sends a signal DCN to the receiving end, 
and then clears a line to the receiving end. The 
receiving end also clears the line to the calling end 
after receiving the signal DCN from the calling end. 
Consequently, the transmission procedure of the image 
information between the calling end and the receiving 
end is completed. 

A description will now be given of a delivery 
confirmation method to confirm a delivery of the image 
information . 

As described above, the data terminal device 
DT initially transmits the transmission request message 
to the facsimile gateway device GF when the data 
terminal device DT transmits the image information to 
the G3 facsimile device FF. 

The transmission request message is 
transmitted following an appropriate path from the data 
terminal device DT through plural mail servers not shown 
in the figures in order, to the facsimile gateway device 
GF as its destination address. 
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The facsimile gateway device GF, in a case 
that a received email message is the transmission 
request message from the data terminal device DT, 
extracts the image information included in the 
5 transmission request message, and transmits the 

extracted image information to its destination address, 
in this case, the telephone number of the G3 facsimile 
device FF after calling the number. 

The facsimile gateway device GF notifies the 

S 

10 data terminal device DT after the G3 facsimile device FF 
LH receives the image information so that a user of the 

jr data terminal device DT is able to know whether the 

V image information transmitted from the data terminal 

n device DT is received by the G3 facsimile device FF. 

J; 15 The above -described method to confirm the 

« delivery of the image information is referred to as the 

delivery confirmation method. This delivery 
confirmation method to confirm the delivery of the image 
information or an email message is regulated by a DSN 
20 (Delivery Status Notification) and a MDN (Message 
Disposition Notification). 

It should be noted, hereinafter, a delivery- 
confirmation mail message regulated by the DSN is 
referred to as a DSN delivery-confirmation mail message, 
25 and a delivery-confirmation mail message regulated by 
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the MDN is referred to as a MDN delivery- confirmation 
mail message. 

According to the DSN regulated by a RFC 1891 
and a RFC 1894, a SMTP client such as the data terminal 
5 device DT requests a delivery confirmation to a SMTP 
server at a SMTP command level - 

FIG. 7 shows an example of a protocol that is 
applied between the SMTP client and the SMTP server when 
_ a delivery confirmation request by the DSN is processed 

j£j 10 between them. The facsimile gateway device GF according 

U1 to the embodiment of the present invention includes a 

y * 

-C SMTP reception function equivalent to the SMTP server 

=5 function, and is able to receive a SMTP command and the 

5 

O email message. 

□ 15 The SMTP client initially requests the SMTP 

q server to establish a connection between them by use of 

~ a TCP port 25. The SMTP server sends a code "220" with 

an appropriate comment, in this case, "OK" to the SMTP 
client, wherein the code "220" indicates a connection 
20 request from the SMTP client is accepted. 

Subsequently, the SMTP client sends a host 
name of its own terminal device to the SMTP server by 
using a command "HELO" followed by an argument "host" as 
the host name. After receiving the command HELO from 
25 the SMTP client, the SMTP server sends a code "250" and 

1 
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an appropriate option as a comment, for example, a 
server host name, to the SMTP client, wherein the code 
"250" indicates a command from the SMTP client, in this 
case, the command HELO is accepted by the SMTP server. 
5 The SMTP client, after receiving the code 

"250", sends a command line "MAIL FROM: aaa@bb.cc.dd" 
notifying a sender's mail address to the SMTP server. 
The sender's mail address "aaa@bb.cc.dd" is set as the 
argument of a command "MAIL FROM:". 

10 Subsequently, if the SMTP server receives the 

command line "MAIL FROM: aaa@bb.cc.dd" from the SMTP 
client, the SMTP server obtains the sender's mail 
address "aaa@bb.cc.dd" from the received command line, 
and checks a format of the sender's mail address. If 

15 the sender's mail address includes a character "@", the 
sender's mail address usually does not exist in the SMTP 
server's domain, and the SMTP server checks whether an 
address format of the sender's mail address is correct. 
If the sender's mail address does not include a 

20 character "@", the sender's mail address must exist in 
the SMTP server's domain, and the SMTP server checks 
whether the sender's mail address is registered to the 
SMTP server's domain. The SMTP server may check 
different elements such as an alias of the sender's mail 

25 address depending on a set up of the SMTP server. 
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If the SMTP server determines that the format 
of the sender's mail address is correct by taking the 
above- described steps, the SMTP server sends the code 
"250" and the comment "OK" that indicates the format of 
5 the sender's mail address is correct, to the SMTP client. 

The SMTP client, after receiving the code 
"250" from the SMTP server, sends a command line n RCPT 
TO: eee@f f .gg.hh NOTIFY= * XX ' " to the SMTP server for 
notifying the destination mail address. The destination 

10 mail "eee@f f .gg.hh" is set as the argument of a command 
"RCPT TO: " . 

Additionally, a DSN command "NOTIFY= *XX' " 
indicates that the SMTP client requests a delivery- 
confirmation mail message that corresponds to a value 

15 "XX" from the SMTP server. A value "SUCCESS" is set to 
the value "XX" if the SMTP client requests the delivery- 
confirmation mail message that notifies a successful 
mail delivery when the email message is delivered 
correctly to its destination address. A value "FAILURE" 

20 is set to the value "XX" if the SMTP client requests the 
delivery- confirmation mail message that notifies a mail 
delivery failure when the email message is not delivered 
correctly to its destination address. A value "SUCCESS, 
FAILURE" is set to the value "XX" if the SMTP client 

25 requests both the delivery- confirmation mail message 



that notifies a mail delivery failure and the delivery- 
confirmation mail message that notifies a successful 
mail delivery. 

Additionally, a DSN delivery-confirmation mail 
message is transmitted to a mail address that is 
specified by a command "MAIL FROM: " . 

When the SMTP server receives the command line 
"RCPT TO: eee@ff.gg.hh NOTIFY='XX'" from the SMTP client, 
the SMTP server obtains the destination mail address 
"eee@ff.gg.hh" from the received command line, and 
checks a format of the destination mail address 
similarly as described above. 

If it is ascertained by the SMTP server that 
the format of the destination mail address is correct, 
the SMTP server sends the code "250" and the comment 
"OK" to the SMTP client. 

After connecting to the SMTP server and then 
checking the sender's mail address and the destination 
mail address as described above, the SMTP client sends a 
command DATA to the SMTP server for proceeding to a data 
phase. The SMTP server sends a code "345" indicating 
the command DATA is accepted by the SMTP server and the 
comment "OK" to the SMTP client after receiving the 
command DATA from the SMTP client . 

Subsequently, the SMTP client sends a mail 
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header and text information of the email message in 
order, to the SMTP server after receiving the code "345" 
therefrom. After sending the mail_ header and the text 
information of the email message, the SMTP client then 
5 sends a finishing code "." to the SMTP server. 

When the SMTP server receives the finishing 
code from the SMTP client, the SMTP server checks 

whether it has received the mail header and the text 
^ information of the email message correctly. If the SMTP 

V 10 server receives the mail header and the text information 

yi of the email message correctly from the SMTP client, it 

w - 

=P sends the code "250" and the comment "OK" to the SMTP 

Ms 

=C client . 

a 

Q Subsequently, the SMTP client sends a command 

Q 15 QUIT to the SMTP server for notifying the end of the 

q email message transmission. The SMTP server, after 

^ receiving the command QUIT from the SMTP client, starts 

transmitting the email message to the other SMTP client 
as the destination mail address, and sends a code "221" 
20 and the comment "OK" to the SMTP client. 

After receiving the code "221" from the SMTP 
server, the SMTP client requests the SMTP server to 
disconnect the line between the SMTP server and the SMTP 
client . 

25 The SMTP client transmits the email message to 
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the SMTP server by taking the above -described steps. 

Since the facsimile gateway device GF includes 
- the SMTP reception function as described above, the 

device GF is able to receive SMTP commands from the data 
5 terminal device DT. Accordingly, the facsimile gateway 
device GF receives the command line "RCPT TO: 
eee@ff.gg.hh NOTIFY= , XX'" from the data terminal device 
DT, and can determine whether the device DT requests the 
^ device GF to transmit the DSN delivery- confirmation mail 

10 message to the device DT, wherein the delivery - 

qi 

~f confirmation mail message corresponds to the 

transmission request message transmitted from the device 

i ^ , 

H 7 
4- DT to the device GF. 

O When receiving the DSN command line "RCPT TO: 

□ 15 eee@ff.gg.hh NOTIFY= ' XX' " with the transmission request 

g message from the data terminal device DT, the facsimile 

~ gateway device GF ascertains that the delivery 

confirmation for the received transmission request 
message is requested, and transmits the image 
20 information included therein to the specified 

destination address of the G3 facsimile device FF. The 
facsimile gateway device GF then creates the delivery- 
confirmation mail message that indicates the result of 
image- information transmission, and transmits the 
25 created delivery- confirmation mail message to the mail 



-30- 



address notified by the command "MAIL FROM:". 

Additionally, the delivery-confirmation mail 
message is created according to the value "XX" in the 
"NOTIFY= 1 XX ' " • If the value "XX" is set to either 
5 "SUCCESS" or "SUCCESS, FAILURE", the facsimile gateway 
device GF creates the delivery-confirmation mail message 
as shown in FIG- 8 that indicates the success of the 
image-information transmission and transmits to the mail 
address notified by the command "MAIL FROM:" when the G3 

10 facsimile device FF receives all the pages of the image 
information correctly . 

The success of the image -information 
transmission is indicated by a sentence "Action: 
delivered" in the second MIME part of the delivery- 

15 confirmation mail message shown in FIG. 8. 

In FIG. 8, a total number of delivered 
facsimile image information is notified in an extension 
field "X-Transmitted-NumberOf Page-To-Fax: " of the second 
MIME part of the delivery-confirmation mail message. In 

20 this case, a value of the extension field "X- 

Transmitted-NumberOf Page-To-Fax: " is set to "5" showing 
that the total number of the delivered facsimile image 
information is five. 

Additionally, a communication charge of the 

25 image -information transmission (a telephone charge) is 
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notified in an extension field "X-Charge-Inf ormation-To- 
Fax: " of the second MIME part of the delivery- 
confirmation mail message. In this_ case, a value of the 
extension field "X-Charge-Inf ormation-To-Fax: " is set to 
5 "¥100" showing that the communication charge is 100 yen. 

The communication charge is calculated, for 
instance, by finding the time taken for the image- 
information transmission, and by calculating using a 
widely known communication charge calculating method 

U 

2* 10 based on the found time and the communication charge for 

jJ] each time unit between a calling end and a receiving end. 

=P Otherwise, the communication charge is calculated by 

s 

multiplying the time taken for the image- information 
□ transmission and the communication charge for 

p 15 transmitting a page in a case that the communication 

OH 

q charge for transmitting a page is predetermined. 

^ If the value "XX" is set to either "FAILURE" 

or "SUCCESS, FAILURE", the facsimile gateway device GF 
creates the delivery- confirmation mail message as shown 
20 in FIG. 9 that indicates the failure of the image- 
information transmission and transmits to the mail 
address notified by the command "MAIL FROM:" when the G3 
facsimile device FF fails to receive a page or more 
included in the image information. 
2 5 The failure of the image- information 
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transmission is indicated by a sentence "Action: failed" 
in the second MIME part of the delivery- confirmation 
mail message shown in FIG- 9. In this case, the 
contents of the transmission request message that 
5 requests the delivery-confirmation mail message is 
placed in the third MIME part of the delivery- 
confirmation mail message. 

A description will now be given of the 
delivery confirmation method by the MDN to confirm the 

10 delivery of image information or an email message. 

This MDN is regulated by a RFC 2298. The 
facsimile gateway device GF processes a delivery 
confirmation request by the MDN by use of a 
"Disposition-Notif ication-To: " field located in a mail 

15 header of the transmission request message from the data 
terminal device DT. A destination mail address of the 
delivery- confirmation mail message, for example, "user- 
d@ Jupiter. abcdcdb. co, jp" is set in the "Disposition- 
Notif ication-To: " field. 

20 Accordingly, the facsimile gateway device GF 

ascertains that a delivery confirmation by the MDN is 
requested in a case that the "Disposition-Notif ication- 
To : " field is included in the mail header of a received 
transmission request message. 

25 In the above-described case, the facsimile 
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gateway device GF transmits the image information 
included in the received transmission request message to 
the destination address of the G3 facsimile device FF. 
Subsequently, the facsimile gateway device GF creates 
5 the delivery-confirmation mail message showing a result 
of the image -information transmission by a method 
regulated by the MDN, and transmits the created 
delivery- confirmation mail message to the mail address 
notified by the "Disposition-Notif ication-To : " field. 

10 FIGS. 10A and 10B show one form of the MDN 

delivery- confirmation mail message that indicates the 
success of the image -information transmission. A 
sentence "Disposition : manual -action /MDN- sent -manually ; 
displayed (or processed)" in the second MIME part of the 

15 delivery- confirmation mail message shows that the result 
of the image- information transmission is normal, in 
other words, the G3 facsimile device FF receives all the 
pages of the transmitted image information. 

Additionally, a total number of delivered 

20 facsimile image information is notified in the extension 
field "X-Transmitted-NumberOf Page-To-Fax: " of the second 
MIME part of the delivery-confirmation mail message. A 
communication charge of the image-information 
transmission (a telephone charge) is notified in the 

25 extension field n X-Charge-Inf ormation-To-Fax: " of the 
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second MIME part of the delivery-confirmation mail 
message . 

The communication charge can be calculated by 
applying the same method as described above for the DSN 
5 mails . 

If the G3 facsimile device FF cannot receive 
one or more pages, the facsimile gateway device GF 
creates the delivery- confirmation mail message that 
indicates the failure of the image- information 

10 transmission. In such case, a sentence "Disposition: 
manual - ac t ion/MDN- sent -manually ; failed" is placed in 
the second MIME part of the delivery-confirmation mail 
message. Additionally, the extension fields "X- 
Transmitted-NumberOf Page-To-Fax: " and n X-Charge- 

15 Information-To-Fax: " are not placed in the second MIME 
part of the delivery- confirmation mail message. 

As described above, in this embodiment of the 
present invention, when transmitting the image 
information through the facsimile gateway device GF to 

20 the G3 facsimile device FF by use of the transmission 
request message, a user of the data terminal device DT 
can receive the delivery- confirmation mail message 
notifying the result of the facsimile image -information 
transmission so as to clearly know the result of the 

25 facsimile image- information transmission, which is very 
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convenient . 

FIGS, 11A, 11B and 11C are flowcharts showing 
- - a first image -information transmission process taken by 

the facsimile gateway device GF in the first embodiment 
5 of the present invention. 

The facsimile gateway device GF initially 
detects a reception of a call from the PSTN or an email 
message (NO at a step S101 and NO at a step S102). 
^ In a case that the facsimile gateway device GF 

*3 10 receives the call from the PSTN at the step S101, the 

^ - 

W device GF proceeds to a step S103. At the step S103, 

=P the device GF executes a fixed call reception process, 

42 receives image information by executing the G3 facsimile 

5 

O transmission procedure between the device GF and the G3 

q 15 facsimile device FF, and stores the received image 

□ information therein. 

" The device GF checks whether a destination 

address of the image information is specified in order 
to transmit the received image information to a user of 

20 the data terminal device DT or the G3 facsimile device 
FF at a step S104. If it is ascertained at the step 
S104 that the destination address of the image 
information is specified, the device GF proceeds to a 
step S105 and executes a fixed transmission process that 

25 transmits the image information to the specified 
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destination address. The device GF then terminates the 
image -information transmission process. 

If it is ascertained at the step S104 that the 
destination address of the image information is not 
5 specified, the device GF prints out the stored image 
information at a step S106, and then terminates the 
image -information transmission process. 

If the device GF receives an email message at 
the step S102, it checks whether the destination address 

O 

*y 10 of the image information is specified in the email 

Ljl message at a step S108. If it is ascertained at the 

JZ step S108 that the destination address is not specified, 

45 the device GF extracts the image information from text 

□ information of the received email message, and prints 

S 15 out the extracted image information at a step S109. The 

zJ, device GF then terminates the image -information 

transmission process. 

If it is ascertained at the step S108 that the 
destination address of the image information is 
20 specified, the email message received from the data 

terminal device DT by the device GF is a transmission 
request message. Accordingly, at a step S110, the 
device GF obtains a telephone number of the G3 facsimile 
device FF as the destination address of the image 
25 information from the received transmission request 



-37- 



message. The device GF then creates the image 
information from the text information of the received 
transmission request, message at a step Sill. 
Subsequently, at a step S112, the device GF calls the 
5 telephone number obtained at the step S110. At a step 
S113, the device GF executes the fixed G3 facsimile 
transmission procedure and transmits the image 
information created at the step Sill to the destination 
address. The device GF then stores a result of the 

10 image-information transmission at a step S114. For 

instance, the device GF stores a result that indicates a 
successful transmission if the device GF receives the 
signal MCF for each page transmitted, and stores a 
result that indicates a failed transmission if the 

15 device GF does not receive the signal MCF for any page 
transmitted . 

Additionally, when receiving the transmission 
request message, the device GF checks whether the 
transmission request message requests the delivery 

20 confirmation by the DSN at a step S115. If it is 

ascertained that the delivery confirmation by the DSN is 
requested at the step S115, the device GF checks whether 
the image -information transmission to the G3 facsimile 
device FF is completed without any errors at a step S116. 

25 If it is ascertained at the step S116 that the 
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image transmission is successfully completed, the device 
GF proceeds to a step S117, and checks whether the value 
of "XX" of "NOTIFY^ 'XX' " in the transmission request 
message requesting the delivery confirmation by the DSN 
5 is "SUCCESS" or "SUCCESS, FAILURE". 

If the value of the "XX" is "SUCCESS" or 
"SUCCESS, FAILURE" indicating that a confirmation of a 
successful delivery is requested, the device GF creates 
a DSN delivery- confirmation mail message that indicates 

10 the success of the transmission at a step S118, 

transmits the created DSN delivery- confirmation mail 
message to a mail address notified in the "MAIL FROM:" 
field at a step S119, and terminates the image- 
information transmission process. This DSN delivery - 

15 confirmation mail message includes the above -described 
extension field "X-Transmitted-NumberOf Page-To-Fax : " 
showing the total number of pages transmitted and the 
extension field "X-Charge- Inf ormation-To-Fax : " showing 
the communication charge for the transmission. 

20 If the value of the "XX" is found to be 

"FAILURE" at the step S117, the device GF does not 
creates the DSN delivery-confirmation mail message, and 
terminates the image-information transmission process. 

If it is ascertained at the step SI 16 that the 

25 image transmission is failed, the device GF proceeds to 
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a step S121, and checks whether the value of "XX" of 
n NOTIFY= ' XX ' " in the transmission request message 
requesting the delivery confirmation by the DSN is 
"FAILURE" or "SUCCESS, FAILURE". 
5 If the value of the "XX" is "FAILURE" or 

"SUCCESS, FAILURE" indicating that a confirmation of a 
failed delivery is requested, the device GF creates the 
DSN delivery-confirmation mail message that indicates 
the failure of the transmission at a step S122, 
10 transmits the created DSN delivery- confirmation mail 
U1 message to the mail address notified in the "MAIL FROM:" 

«p field at a step S123, and terminates the image- 

information transmission process. 
Q If the value of the "XX" is found to be 

p 15 "SUCCESS" at the step S121, the device GF does not 

p»s creates the DSN delivery- confirmation mail message, and 

terminates the image -information transmission process. 

If it is ascertained that the delivery 
confirmation by the DSN is not requested at the step 
20 S115, the device GF proceeds to a step S125, and checks 
whether the "Disposition-Notif ication-To : " field is 
included in the mail header of the received transmission 
request message. If it is ascertained at the step S125 
that the "Disposition-Notif ication-To : " field is not 
25 included in the received transmission request message, 
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the device GF determines that transmission request 
message does not request for the delivery confirmation 
by the MDN, and _ terminates, the image- information 
transmission process . 

If it is ascertained at the step S125 that the 
"Disposition-Notif ication-To : " field is included in the 
received transmission request message, the device GF 
creates a MDN delivery- confirmation mail message as 
described above that shows a result of the image - 
information transmission at a step S126, and transmits 
the created MDN delivery- confirmation mail message to a 
mail address specified in the "Disposition-Notif ication- 
To : " field at a step S127. If the transmitted MDN 
delivery- confirmation mail message indicates a 
successful transmission of the image information, the 
above-described extension field "X-Transmitted- 
NumberOf Page-To-Fax: " showing the total number of pages 
transmitted and the extension field w X-Charge- 
Inf ormation-To-Fax: " showing the communication charge 
for the transmission are included therein. 

FIG. 12 is a schematic diagram of the 
facsimile communication system according to a second 
embodiment of the present invention. 

The facsimile communication system shown in 
FIG. 12 includes mainly a facsimile gateway device GFa, 



-41- 



a data terminal device DT and a G4 facsimile device FFa . 
The facsimile gateway device GFa is an Internet 
facsimile, gateway device that has accesses to the 
Internet and the ISDN. The data terminal device DT is 
5 connected to the Internet. The G4 facsimile device FFa 
is connected to the ISDN. The facsimile communication 
system makes it possible to exchange image information 
between the data terminal device DT and the G4 facsimile 
device FFa. 

10 At a first step of transmitting image 

information to the G4 facsimile device FFa # the data 
terminal device DT creates a transmission request 
message that includes the image information in text 
information thereof, and transmits the created 

15 transmission request message to the facsimile gateway 
device GFa. 

At the first step, the data terminal device DT 
also includes destination address information of the G4 
facsimile device FFa, in this case, a telephone number 

20 of the G4 facsimile device FFa in the transmission 

request message. Subsequently, the data terminal device 
DT transmits the transmission request message to the 
facsimile gateway device GFa. The facsimile gateway 
device GFa then ascertains a received email message that 

25 includes the destination address information as the 
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transmission request message, extracts the image 
information therefrom, and transmits the image 
information to. the G4 facsimile device FFa by calling a 
destination address specified by the destination address 
5 information. 

As described above, the image information is 
transmitted from the G4 facsimile device FFa through the 
facsimile gateway device GFa to the data terminal device 
DT. 

10 At a first step of transmitting the image 

information from the G4 facsimile device FFa to the data 
terminal device DT, the G4 facsimile device FFa calls 
the facsimile gateway device GFa. Subsequently, the G4 
facsimile device FFa specifies a user mail address as 

15 the destination address of the image information, and 

transmits the image information to the facsimile gateway 
device GFa. 

When the G4 facsimile device FFa calls the 
facsimile gateway device GFa and the mail address is 

20 specified as the destination address of the image 

information, the facsimile gateway device GFa stores the 
image information thereafter. The facsimile gateway 
device GFa then creates a delivery email message that 
includes the stored image information and the specified 

25 mail address, and transmits the created delivery email 
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message following a transmission path to a mail server 
that is appropriate to the specified mail address. 

Subsequently, the mail server transmits the 
delivery email message received from the facsimile 
5 gateway device GFa to the specified mail address. As 
described above, the image information is transmitted 
from the G4 facsimile device FFa through the facsimile 
gateway device GFa to the data terminal device DT. 

The facsimile gateway device GFa is provided 

10 with a function to receive the email message, and can 
interpret a SMTP command directly from the received 
email message. 

FIG. 13 is a block diagram showing components 
of the facsimile gateway device GFa in the second 

15 embodiment of the present invention. 

As shown in FIG. 13, the facsimile gateway 
device GFa includes a system control unit 21, a system 
memory 22, a parameter memory 23, a clock circuit 24, a 
scanner 25, a plotter 26, an operation display unit 27, 

20 an encoder/decoder unit 28, an image storage device 29, 
an ISDN interface circuit 30, a D-channel transmission 
control unit 31, B-channel transmission control units 32 
and 33, an Internet interface unit 34, an Internet 
transmission control unit 35, and a system bus 36. 

25 The system control unit 21 controls each unit 



in the facsimile gateway device GFa and executes control 
processes such as a facsimile transmission control 
process- The system memory 22 stores a control program 
executed by the system control unit 21 and data 
necessary for an execution of the control program, and 
is used as a working area for the system control unit 21 
The parameter memory 23 stores various types of 
information peculiar to the facsimile gateway device GFa 
The clock circuit 24 outputs current time information. 

The scanner 25 reads a manuscript image with a 
fixed resolution. The plotter 26 prints out an image 
with a fixed resolution. The operation display unit 27 
includes all types of operation keys and indicators for 
operating the facsimile gateway device GFa. 

The encoder /decoder unit 28 encodes and 
compresses an image signal, and also decodes and expands 
an encoded image signal back to an original image signal 
The image storage unit 29 stores encoded image 
information. 

The ISDN interface circuit 30 that connects 
the facsimile gateway device GFa to the ISDN has a 
function to process a layer 1 signal and a function to 
combine or separate a D-channel (a signal channel) 
signal and a B-channel (a information channel) signal. 
The D-channel transmission control unit 31 executes a 



signal processing on the D-channel of the ISDN such as a 
call establishment/disestablishment process. The B- 
channel transmission control units 32 and 33 execute a 
G4 facsimile transmission process on the B-channel of 
the ISDN - 

The Internet interface circuit 34 connects the 
facsimile gateway device GFa to the Internet INET. The 
Internet transmission control unit 35 executes a 
communication control process by using a variety of 
fixed protocol suites for exchanging data with other 
data terminal devices through the Internet INET. For 
instance, the Internet transmission control unit 35 
executes Send/receive processes of the email message. 

The system bus 36 connects the system control 
unit 21, the system memory 22, the parameter memory 23, 
the clock circuit 24, the scanner 25, the plotter 26, 
the operation display unit 27, the encoder/decoder unit 
28, the image storage device 29, the D-channel 
transmission control unit 31, the B-channel transmission 
control units 32 and 33 , and the Internet transmission 
control unit 35 together. A data exchange among each 
unit in the facsimile gateway device GFa is processed 
mainly through the system bus 36. 

FIG. 14 shows the image -information 
transmission procedure taken by the G4 facsimile device 
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FFa. This transmission procedure is taken for a 
transmission of the image information between the G4 
facsimile device FFa and the facsimile gateway device 
GFa . 

The G4 facsimile device FFa as a calling end 
sends a call establishment message SETUP to the ISDN 
with its destination address specified to an address of 
another G4 facsimile device on a receiving end, and 
requests a call establishment between the calling end 
and the receiving end. Receiving the message SETUP from 
the calling end, the ISDN sends a call establishment 
acceptance message CALL_PROC that notifies a condition 
of the call establishment to the calling end, and calls 
the receiving end by sending the call establishment 
message SETUP to a specified destination address of the 
receiving end. 

After receiving the call establishment message 
SETUP, the receiving end sends a message CONN accepting 
the call establishment request by the calling end to the 
ISDN. The ISDN sends the message CONN to the calling 
end, and a message CONN_ACK to the receiving end 
acknowledging the reception of the message CONN. By 
taking the above-described steps, the B-channel (the 
information channel) is established for transmitting 
data between the calling end and the receiving end. 



-47- 



m 

m 



Subsequently, the calling end and the receiving end 
start a data transmission procedure as follows. 

At a first step in the data transmission . 
procedure, the calling end sends a command SABM 
5 requesting an establishment of a link layer to the 
receiving end, and then the receiving end sends a 
response UA to the calling end. Consequently, the link 
layer is established between the calling end and the 
receiving end . 

10 The calling end then sends a signal SQ for 

establishing a network layer, and then the receiving end 
sends a signal SF to the for accepting the signal SQ. 
HF Subsequently, the calling end sends a signal CR to the 

Q receiving end for a call request. The receiving end 

□ 15 then sends a signal CA to the calling end accepting the 

ffi 

f=*s call from the calling end. Accordingly, a network layer 



is established between the calling end and the receiving 
end. 

Additionally, the calling end sends a signal 
20 TCR to the receiving end, and then the receiving end 
sends a signal TCA as a response to the signal TCR to 
the calling end. Accordingly, a transport layer is 
established between the calling end and the receiving 
end. 

25 At the next step, the calling end sends a 
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session starting command CSS to the receiving end, and 
then the receiving end sends a response RSSP 
acknowledging a start of a session to the. calling end. 
Accordingly, a session layer connection is established 
5 between the calling end and the receiving end. 

The calling end sends a document function list 
command CDCL to the receiving end for negotiating a 
transmission function to be used. Subsequently, the 
receiving end sends a response RDCLP acknowledging a 
10 document function list to the calling end. Accordingly, 
a reception ability of the receiving end is adjusted. 



m 
Un 

«p After a preparation for image- information 



transmission is completed as described above, the 
calling end sends the image information included in a 

15 single document to the receiving end by sending a 

document starting command CDS and then plural document 
user information commands CDUI . The command CDS is 
provided with a variety of information used for managing 
document information such as a document reference number 

20 used for distinguishing documents to be transmitted. 
When a transmission of the document is completed, the 
calling end sends a signal CDE notifying the image 
information is successfully transmitted to the receiving 
end. 

25 The receiving end receives the signal CDE, and 
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sends a response RDEP indicating the reception of the 
image information is successful to the calling end. 

. In a_ case that the document wherein the image 
information is attached includes plural pages, the 
calling end sends a document page boundary command CDPB 
to the receiving end indicating that a transmission of a 
page is completed at each time the transmission of a 
page except the last one of the image information is 
completed. The receiving end sends a response RDPBP to 
the calling end acknowledging a successful page 
reception after each successful transmission of the page. 

After completing the transmission of the image 
information attached to the document as described above, 
the calling end sends a session finishing command CSE to 
the receiving. In response to the signal CSE, the 
receiving end sends a response RSEP to the calling end 
acknowledging the end of the session, and releases the 
session layer connection that is established between the 
calling end and the receiving end. 

Additionally, the calling end sends a network 
layer signal CQ, and the receiving end sends a signal CF 
correspondingly to the calling end. Accordingly, the 
network layer is released. Additionally, the calling 
end sends a link layer command DISC to the receiving end, 
and the receiving end sends the response UA to the 
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calling end. Accordingly, the link layer is released . 

After the links on the B-channel are released 
as described above, the calling end sends a 
disconnecting message DISC to the ISDN requesting a 
release of the B-channel (the information channel). The 
ISDN sends a releasing message REL to the calling end 
notifying the release of the information channel, and 
the disconnecting message DISC to the receiving end 
requesting the release of the information channel. 
Subsequently, the receiving end sends the releasing 
message REL to the ISDN notifying the release of the 
information channel . 

The calling end sends a release-completing 
message REL__COMP indicating a completion of releasing 
the information channel to the ISDN. Accordingly, the 
information channel between the calling end and the ISDN 
is released. Additionally, the ISDN sends the release- 
completing message REL_COMP to the receiving end. 
Accordingly, the information channel between the ISDN 
and the receiving end is released. The information 
channel established between the calling end and the 
receiving end is then completely released. 

As described above, the transmission procedure 
of the image information taken by the G4 facsimile 
device FFa includes the steps of establishing the 
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information channel between the calling end and the 
receiving end, transmitting data between them, and 
releasing the established information channel after the 
data transmission is completed. 
5 FIGS. 15A, 15B and 15C are flowcharts showing 

a first image -information transmission process taken by 
the facsimile gateway device GFa in the second 
embodiment of the present invention. 
^ The facsimile gateway device GFa initially 

^ 10 detects a reception of a call from the ISDN or an email 

^ message (NO at a step S301 and NO at a step S302). 

*p In a case that the facsimile gateway device 

=P GFa receives the call from the ISDN at the step S301, 

O the device GFa proceeds to a step S303. At the step 

O 15 S303, the device GFa executes a fixed call reception 

O process, receives image information by executing the G4 

™ facsimile transmission procedure between the device GFa 

and the G4 facsimile device FFa , and stores the received 
image information therein. 
20 The device GFa checks whether a destination 

address of the image information is specified in order 
to transmit the received image information to a user of 
the data terminal device DT or the G4 facsimile device 
FFa at a step S304. If it is ascertained at the step 
25 S304 that the destination address of the image 



information is specified, the device GF a proceeds to a 
step S305 and executes a fixed transmission process that 
transmits the image information to the specified 
destination address. The device GFa then terminates the 
image -information transmission process. 

If it is ascertained at the step S304 that the 
destination address of the image information is not 
specified, the device GFa prints out the stored image 
information at a step S306 . and then terminates the 
image -information transmission process. 

If the device GFa receives an email message at 
the step S302, it checks whether the destination address 
is specified in the email message at a step S308. If it 
is ascertained at the step S308 that the destination 
address is not specified, the device GFa extracts the 
image information from text information of the received 
email message, and prints out the extracted image 
information at a step S309. The device GFa then 
terminates the image -information transmission process. 

If it is ascertained at the step S308 that the 
destination address of the image information is 
specified, the email message received from the data 
terminal device DT by the device GFa is a transmission 
request message. Accordingly, at a step S310, the 
device GFa obtains a telephone number of the G4 



# • 

-53- 



facsimile device FFa as the destination address of the 
image information from the received transmission request 
message. The device GFa then creates the image 
information from the text information of the received 
5 transmission request message at a step S311. 

Subsequently, at a step S312, the device GFa calls the 
telephone number obtained at the step S310. At a step 
S313, the device GFa executes the fixed G4 facsimile 
transmission procedure and transmits the image 

10 information created at the step S311 to the destination 
address. The device GFa then stores a result of the 
image -information transmission at a step S314. For 
instance, the device GFa stores a result that indicates 
a successful transmission if the device GFa receives the 

15 signal RDPBP or the signal RDEP for each page 

transmitted, and stores a result that indicates a failed 
transmission if the device GFa does not receive the 
signal RDPBP or the signal RDEP for any page transmitted. 

Additionally, when receiving the transmission 

20 request message, the device GFa checks whether the 
transmission request message requests the delivery 
confirmation by the DSN at a step S315. If it is 
ascertained that the delivery confirmation by the DSN is 
requested, the device GFa also checks whether the image - 

25 information transmission to the G4 facsimile device FFa 



is completed without any errors at a step S316. 

If it is ascertained at the step S316 that the 
image transmission is successfully completed, the device 
GFa proceeds to a step S317, and checks whether the 
value of "XX" of "NOTIFY= 'XX' " in the transmission 
request message requesting the delivery confirmation by 
the DSN is "SUCCESS" or "SUCCESS, FAILURE". 

If the value of the "XX" is "SUCCESS" or 
"SUCCESS, FAILURE" indicating that a confirmation of a 
successful delivery is requested, the device GFa creates 
a DSN delivery- confirmation mail message that indicates 
the success of the transmission at a step S318, 
transmits the created DSN delivery-confirmation mail 
message to a mail address notified in the "MAIL FROM:" 
field at a step S319, and terminates the image- 
information transmission process. This DSN delivery- 
confirmation mail message includes the above-described 
extension field "X-Transmitted-NumberOf Page-To-Fax: " 
showing the total number of pages transmitted and the 
extension field "X-Charge-Inf ormation-To-Fax : " showing 
the communication charge for the transmission. In this 
case, the ISDN notifies the telephone charge to the 
device GFa so that the telephone charge notified by the 
ISDN can be used as the communication charge for the 
transmission . 
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If the value of the "XX" is found to be 
"FAILURE" at the step S317, the device GFa does not 
_ creates the DSN_ delivery- confirmation mail message, and 
terminates the image- information transmission process, 
5 If it is ascertained at the step S316 that the 

image transmission is failed, the device GFa proceeds to 
a step S321, and checks whether the value of "XX" of 
"NOTIFY = 1 XX ' " in the transmission request message 
requesting the delivery confirmation by the DSN is 
5 10 "FAILURE" or "SUCCESS, FAILURE", 

LFf If the value of the "XX" is "FAILURE" or 

U 1 

lj "SUCCESS, FAILURE" indicating that a confirmation of a 

V failed delivery is requested, the device GFa creates the 

« DSN delivery- confirmation mail message that indicates 

2? 15 the failure of the transmission at a step S322, 

zj transmits the created DSN delivery-confirmation mail 

D message to the mail address notified in the "MAIL FROM: " 

field at a step S323, and terminates the image- 
information transmission process. 
20 If the value of the "XX" is found to be 

"SUCCESS" at the step S321, the device GFa does not 
creates the DSN delivery- confirmation mail message, and 
terminates the image-information transmission process. 
If it is ascertained that the delivery 
25 confirmation by the DSN is not requested at the step 
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S315, the device GFa proceeds to a step S325, and checks 
whether the "Disposition-Notif ication-To : " field is 
included in the mail header of the received transmission 
request message. If it is ascertained at the step S325 
5 that the "Disposition-Notif ication-To : " field is not 
included in the received transmission request message, 
the device GFa determines that transmission request 
message does not request for the delivery confirmation 
by the MDN, and terminates the image -information 

10 transmission process . 

If it is ascertained at the step S325 that the 
"Disposition-Notif ication-To: " field is included in the 
received transmission request message, the device GFa 
creates a MDN delivery- confirmation mail message as 

15 described above that shows a result of the image - 

information transmission at a step S326, and transmits 
the created MDN delivery- confirmation mail message to a 
mail address specified in the "Disposition-Notif ication- 
To:" field at a step S327. If the transmitted MDN 

20 delivery-confirmation mail message indicates a 

successful transmission of the image information, the 
above-described extension field "X-Transmitted- 
NumberOf Page-To-Fax: " showing the total number of pages 
transmitted and the extension field "X-Charge- 

25 Inf ormation-To-Fax: " showing the communication charge 
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for the transmission are included therein. 

Additionally, any information useful to a user 
may be included in the delivery- confirmation mail 
message. For instance, a communication ending time is 
5 notified by the ISDN, and is included in a "Last- 
Attempt-Date: " field of the second MIME part of the 
delivery- confirmation mail message shown in FIG. 8. 

As described above, in this embodiment of the 
present invention, when transmitting the image 

10 information through the facsimile gateway device GFa to 
the G4 facsimile device FFa by use of the transmission 
request message, a user of the data terminal device DT 
can receive the delivery- confirmation mail message 
notifying the result of the facsimile image -information 

15 transmission so as to clearly know the result of the 

facsimile image -information transmission, which is very 
convenient . 

When transmitting image information to the G3 
facsimile device FF, the facsimile gateway device GF is 

20 notified by the device FF reception abilities of the 
device FF including paper sizes, resolutions and 
encoding methods of image data that are receivable by 
the device FF from the facsimile gateway device GF as 
well as types of modems, modem speeds, optional 

25 transmission functions that are usable by the device FF. 
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Accordingly, it is expected to transmit image 
information efficiently by storing the reception ability 
of the G3 facsimile device FF in the facsimile gateway 
device GF for each destination address, in a case that 
5 the device GF transmits the image information to a 
specific destination address for the first time, and 
then refers to the stored reception ability when 
transmitting the image information to the destination 
address from the second time. 

10 Additionally, a user can transmit image 

information with a high image quality by referring to 
the reception ability of the G3 facsimile device FF such 
as applicable paper sizes and acceptable resolutions 
when creating the image information. 

15 In order to achieve the above -described 

efficient image- information transmission, a reception 
ability table shown in FIG. 16A is created in the 
facsimile gateway device GF storing reception ability 
information for each destination address, each G3 

20 facsimile device FF, whereto the image information is 
transmitted. The reception ability information for a 
destination address includes a telephone number of the 
G3 facsimile device FF and elements of the reception 
ability of the G3 facsimile device FF as shown in FIG. 

25 16B. 
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As shown in FIG. 17, the reception ability 
information of the G3 facsimile device FF at a receiving 
end is recorded in a single part of a DSN delivery- 
confirmation mail message so that a user of the data 
5 terminal device DT at a calling end is notified by the 
DSN delivery- confirmation mail message about the 
reception ability information of the G3 facsimile device 
FF. 

In the above-described case, an "Action: 
10 dispatched" placed in the second part of the DSN 

delivery-confirmation mail message indicates that the 
image -information transmission to a destination address 
"Final-Recipient: RFC822; Fax=+81 - 3-9876- 5432@ Jupiter " 
is succeeded. The reception ability information of the 
15 destination address is shown in a "Media- Accept - 

Features : " field located in the second part of the DSN 
delivery- confirmation mail message. 

In the shown "Media-Accept -Features : " field, 
the acceptable resolution is 200xl00dpi/200x200dpi , the 
20 acceptable encoding method is MH/MR/MMR, and the paper 
size is A4/B4. 

Using extension fields shows other abilities 
of the facsimile device FF. 

For instance, a line "X-C3Fax-JM: V. 34, V. 17, 
25 V. 29, V. 27ter" shows a modem support ability of the 
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facsimile device FF when using an advice V. 8/V. 34 
modem, A V- 8 modem procedure starts when a receiving 
- end, the -facsimile device FF, sends the signal CED to a 

calling end, the facsimile gateway device GF . 
5 Subsequently, a modem function to be used is notified to 
the calling end by a signal JM, and then an advice V. 3 4 
modem training procedure is executed. Consequently, the 
modem speed applied between the calling end and the 
receiving end is determined. 
J3 10 Additionally, a line "X-G3Fax- INTERNET : T.37 

Lji simple mode" shows an ability of the receiving end to 

PCS; 

jr connect to the Internet. This ability information is 

~j£ obtained from a bit 1 in the signal DIS that received 

q from the receiving end. 

S 15 Additionally, a line "X-G3Fax-CSA: 

'%! kilo@medaka . pole . co . jp" shows a destination mail address. 

^ This ability information is also obtained from a bit 1 

in the signal DIS received from the receiving end. The 
data terminal device DT can transmit image information 
20 to the G3 facsimile device FF by sending the email 
message including the image information to the 
destination mail address. Types and contents of the 
above-described extension fields may be altered to match 
the needs for the image -information transmission. 
25 The reception ability of the G3 facsimile 
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device FF may be notified to a user of the data terminal 
device DT by use of a MDN delivery- confirmation mail 

message as well as use of a DSN delivery-confirmation 

mail message. FIG. 18 shows the MDN delivery - 
5 confirmation mail message including the reception 
ability of the G3 facsimile device FF. 

In the MDN delivery-confirmation mail message, 
a line "Disposition: manual-action/MDN-sent-manually ; 
dispatched" indicates that the image information is 

O 

*D 10 transmitted successfully to a destination address 

In "Final-Recipient: RFC822; Fax=+81-3-9876-5432@ jupiter" . 

Jp Additionally, the reception ability of the destination 

address, the G3 facsimile device FF may be recorded 
p similarly to the above-described "Media-Accept- 

^ 15 Features:" field in the DSN delivery- confirmation mail 

message. Additionally, extension fields in the MDN 
^ delivery- confirmation mail message are same as those of 

the DSN delivery-confirmation mail message. 

FIGS. 19A, 19B and 19C are flowcharts showing 
20 a second image- information transmission process taken by 
the facsimile gateway device GF in the first embodiment 
of the present invention, wherein the reception ability 
of the G3 facsimile device is notified to the data 
terminal device DT by use of the delivery- confirmation 
25 mail message. 
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The facsimile gateway device GF initially 
detects a reception of a call from the PSTN or an email 
message- (NO- at a step S401 and NO at a step S402). 

In a case that the facsimile gateway device GF 
5 receives the call from the PSTN at the step S401, the 
device GF proceeds to a step S403. At the step S403, 
the device GF executes a fixed call reception process, 
receives image information by executing the G3 facsimile 
transmission procedure between the device GF and the G3 

10 facsimile device FF, and stores the received image 
information therein . 

The device GF checks whether a destination 
address of the image information is specified in order 
to transmit the received image information to a user of 

15 the data terminal device DT or the G3 facsimile device 
FF at a step S404. If it is ascertained at the step 
S404 that the destination address of the image 
information is specified, the device GF proceeds to a 
step S405 and executes a fixed transmission process that 

20 transmits the image information to the specified 

destination address. The device GF then terminates the 
image -information transmission process . 

If it is ascertained at the step S404 that the 
destination address of the image information is not 

25 specified, the device GF prints out the stored image 
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information at a step S406, and then terminates the 
image -information transmission process. 
. _ _ _ If the device GF receives an email message. at 

the step S402, it checks whether the destination address 
5 of the image information is specified in the email 
message at a step S408. If it is ascertained at the 
step S408 that the destination address is not specified, 
the device GF extracts the image information from text 
_ information of the received email message, prints out 

-J3 10 the extracted image information at a step S409, and then 

m 

terminates the image -information transmission process. 
J5 If it is ascertained at the step S408 that the 

«p destination address of the image information is 

3 

Q specified, the email message received mail from the data 

□ 15 terminal device DT by the device GF is a transmission 

f=3 request. Accordingly, at a step S410, the device GF 

^ obtains a telephone number of the G3 facsimile device FF 

as the destination address of the image information from 
the received transmission request message. The device 
20 GF then creates the image information from the text 

information of the received transmission request message 
at a step S411. Subsequently, at a step S412, the 
device GF calls the telephone number obtained at the 
step S410. At a step S413, the device GF executes the 
25 fixed G3 facsimile transmission procedure and transmits 
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the image information created at the step S411 to the 
destination address. At a step S414, the device GF then 
- records,- on the reception ability table, a reception 
ability of the G3 facsimile device FF obtained from the 
5 G3 facsimile device FF as the destination address during 
the image -information transmission. Subsequently, the 
device GF updates the reception ability table at a step 
S415. 

The device GF then stores a result of the 

10 image -information transmission at a step S416. For 

instance, the device GF stores a result that indicates a 
successful transmission if the device GF receives the 
signal MCF for each page transmitted, and stores a 
result that indicates a failed transmission if the 

15 device GF does not receive the signal MCF for any page 
transmitted. 

Additionally, when receiving the transmission 
request message, the device GF checks whether the 
transmission request message requests the delivery 

20 confirmation by the DSN at a step S417. If it is 

ascertained that the delivery confirmation by the DSN is 
requested, the device GF also checks whether the image - 
information transmission to the G3 facsimile device FF 
is completed without any errors at a step S418. 

25 If it is ascertained at the step S418 that the 
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image transmission is successfully completed, the device 
GF proceeds to a step S419, and checks whether the value 
of "XX" of "NOT.IFY= 'XX'."^ in the transmission request 
message requesting the delivery confirmation by the DSN 
5 is "SUCCESS" or "SUCCESS, FAILURE" . 

If the value of the "XX" is "SUCCESS" or 
"SUCCESS, FAILURE" indicating that a confirmation of a 
successful delivery is requested, at a step S420, the 
device GF creates a DSN delivery- confirmation mail 

O 

y3 10 message that indicates the successful transmission and 

fftk 

Ul includes information about the reception ability of the 

=p G3 facsimile device FF stored at the step S414. 

JS Subsequently, the device GF transmits the created DSN 

p delivery-confirmation mail message to a mail address 

5 15 notified in the "MAIL FROM:" field at a step S421, and 

~ terminates the image- information transmission process. 

^ If the value of the "XX" is found to be 

"FAILURE" at the step S419, the device GF does not 
creates the DSN delivery-confirmation mail message, and 
20 terminates the image- information transmission process. 

If it is ascertained at the step S418 that the 
image transmission is failed, the device GF proceeds to 
a step S422, and checks whether the value of "XX" of 
"NOTIFY= 1 XX ' " in the transmission request message 
25 requesting the delivery confirmation by the DSN is 
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" FAILURE" or "SUCCESS, FAILURE", 

If the value of the "XX" is "FAILURE" or 
"SUCCESS,- FAILURE" indicating that a confirmation of a 
failed delivery is requested, the device GF creates the 
DSN delivery-confirmation mail message that indicates 
the failed transmission at a step S423, transmits the 
created DSN delivery- confirmation mail message to the 
mail address notified in the "MAIL FROM:" field at a 
step S424, and terminates the image-information 
transmission process. It should be noted that the DSN 
delivery- confirmation mail message that indicates the 
failed transmission may include information about the 
reception ability of the G3 facsimile device FF. 

If the value of the "XX" is found to be 
"SUCCESS" at the step S422, the device GF does not 
creates the DSN delivery- confirmation mail message, and 
terminates the image -information transmission process. 

If it is ascertained that the delivery 
confirmation by the DSN is not requested at the step 
S417, the device GF proceeds to a step S425, and checks 
whether the "Disposition-Notif ication-To : " field is 
included in the mail header of the received transmission 
request message. If it is ascertained at the step S425 
that the "Disposition-Notif ication-To : " field is not 
included in the received transmission request message. 



-67- 



the device GF determines that transmission request 
message does not request for the delivery confirmation 
by the MDN, and terminates the image -information 
transmission process. 
5 If it is ascertained at the step S425 that the 

"Disposition-Notif ication-To : " field is included in the 
received transmission request message, the device GF 
creates a MDN delivery- confirmation mail message that 
_ shows a result of the image -information transmission and 

*y 10 includes the information about the reception ability of 

tfl the G3 facsimile device FF at a step S426. The device 

-P GF then transmits the created MDN delivery-confirmation 

pas 

=p mail message to a mail address specified in the 

Q "Disposition-Notif ication-To : " field at a step S427. 

Q 15 The above-described use of the delivery- 

q confirmation mail message with the reception ability may 

be applied to the facsimile gateway device GFa in the 
communication system shown in FIG. 12 so as to 
efficiently exchange the image information between the 
20 data terminal device DT and the G4 facsimile device FFa. 

In this case, the facsimile gateway device GFa 
and the G4 facsimile device FFa exchanges the document 
function list command CDCL and the response RDCLP 
acknowledging a document function list twice in the G4 
2 5 facsimile transmission procedure. 
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The facsimile gateway device GFa obtains the 
reception ability of the G4 facsimile device FFa for the 
first time exchanging the command CDCL and the response 
RDCLP in the G4 facsimile transmission procedure. The 
reception ability of the G4 facsimile device FFa is then 
adjusted by exchanging the command CDCL and the response 
RDCLP between the facsimile gateway device FFa and the 
G4 facsimile device FFa for the second time in the same 
G4 facsimile transmission procedure. 

FIGS. 20A, 20B and 20C are flowcharts showing 
a second image -information transmission process taken by 
the facsimile gateway device GFa in the second 
embodiment of the present invention, by use of the 
delivery-confirmation mail message that includes the 
reception ability . 

The facsimile gateway device GFa initially 
detects a reception of a call from the ISDN or an email 
message (NO at a step S501 and NO at a step S502). 

In a case that the facsimile gateway device 
GFa receives the call from the ISDN at the step S501, 
the device GFa proceeds to a step S503. At the step 
S503, the device GFa executes a fixed call reception 
process, receives image information by executing the G4 
facsimile transmission procedure between the device GFa 
and the G4 facsimile device FFa, and stores the received 
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image information therein . 

The device GFa checks whether a destination 
address of the image, information is specified in order 
to transmit the received image information to a user of 
5 the data terminal device DT or the G4 facsimile device 
FFa at a step S504. If it is ascertained at the step 
S504 that the destination address of the image 
information is specified, the device GFa proceeds to a 
step S505 and executes a fixed transmission process that 

10 transmits the image information to the specified 

destination address . The device GFa then terminates the 
image -information transmission process. 

If it is ascertained at the step S504 that the 
destination address of the image information is not 

15 specified, the device GFa prints out the stored image 
information at a step S506, and then terminates the 
image -information transmission process . 

If the device GFa receives an email message at 
the step S502, it checks whether the destination address 

20 of the image information is specified in the email 

message at a step S508. If it is ascertained at the 
step S508 that the destination address of the image 
information is not specified, the device GFa extracts 
the image information from text information of the 

25 received email message, and prints out the extracted 



image information at a step S509. The device GFa then 
terminates the image -information transmission process. 

If it is_ ascertained at the step S508 that the 
destination address of the image information is 
specified, the email message received from the data 
terminal device DT by the device GFa is a transmission 
request message- Accordingly, at a step S510, the 
device GFa obtains a telephone number of the G4 
facsimile device FFa as the destination address of the 
image information from the received transmission request 
message. The device GFa then creates the image 
information from the text information of the received 
transmission request message at a step S511. 
Subsequently, at a step S512, the device GFa calls the 
telephone number obtained at the step S510. At a step 
S513, the device GFa executes the fixed G4 facsimile 
transmission procedure and transmits the image 
information created at the step S511 to the destination 
address. At a step S514, the device GFa then records, 
on the reception ability table, a reception ability of 
the G4 facsimile device FFa that corresponds to contents 
of the document function list command CDCL obtained from 
the G4 facsimile device FFa as the destination address 
during the image -information transmission. 

The device GFa then stores a result of the 
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image-inf ormation transmission at a step S516. For 

instance, the device GFa stores a result that indicates 
- a successful transmission if the device GFa receives the 

signal RDPBP or the signal RDEP for each page 
5 transmitted, and stores a result that indicates a failed 

transmission if the device GFa does not receive the 

signal RDPBP or the signal RDEP for any page transmitted. 
At a step S517, when receiving the 

transmission request message, the device GFa checks 
y3 10 whether the transmission request message requests the 

HI delivery confirmation by the DSN. If it is ascertained 

that the delivery confirmation by the DSN is requested, 
Jp the device GFa also checks whether the image- information 

□ transmission to the G4 facsimile device FFa is completed 

q 15 without any errors at a step S518. 

%1 If it is ascertained at the step S518 that the 

~ image transmission is successfully completed, the device 

GFa proceeds to a step S519, and checks whether the 
value of "XX" of "NOTIFY= * XX in the transmission 
20 request message requesting the delivery confirmation by 
the DSN is "SUCCESS" or "SUCCESS, FAILURE". 

If the value of the "XX" is "SUCCESS" or 
"SUCCESS, FAILURE" indicating that a confirmation of a 
successful delivery is requested, at a step S520, the 
25 device GFa creates a DSN delivery-confirmation mail 
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message that indicates the successful transmission and 
includes information about the reception ability of the 
G4 facsimile device FFa stored at .the step S514. 
Subsequently, the device GFa transmits the created DSN 
5 delivery-confirmation mail message that includes the 
reception ability of the G4 facsimile device FFa to a 
mail address notified in the "MAIL FROM:" field at a 
step 521, and terminates the image-information 
transmission process . 

10 If the value of the "XX" is found to be 

"FAILURE" at the step S519, the device GFa does not 
creates the DSN delivery-confirmation mail message, and 
terminates the image -information transmission process. 

If it is ascertained at the step S518 that the 

15 image transmission is failed, the device GFa proceeds to 
a step S522, and checks whether the value of "XX" of 
"NOTIFY^ 'XX' " in the transmission request message 
requesting the delivery confirmation by the DSN is 
"FAILURE" or "SUCCESS, FAILURE". 

20 If the value of the "XX" is "FAILURE" or 

"SUCCESS, FAILURE" indicating that a confirmation of a 
failed delivery is requested, the device GFa creates the 
DSN delivery- confirmation mail message that indicates 
the failure of the transmission at a step S523, 

25 transmits the created DSN delivery-confirmation mail 



-73- 



message to the mail address notified in the "MAIL FROM:" 
field at a step S524, and terminates the image- 
information transmission process . It should be noted 
that the DSN delivery- confirmation mail message that 
5 indicates the failed transmission may include 

information about the reception ability of the G4 
facsimile device FFa. 

If the value of the "XX" is found to be 
"SUCCESS" at the step S522, the device GFa does not 

O 

y3 10 creates the DSN delivery- confirmation mail message, and 

Ul terminates the image -information transmission process. 

Jr If it is ascertained that the delivery 

jr confirmation by the DSN is not requested at the step 

g S517, the device GFa proceeds to a step S525, and checks 

5j 15 whether the "Disposition-Notif ication-To : " field is 

included in the mail header of the received transmission 
^ request message. If it is ascertained at the step S525 

that the "Disposition-Notif ication-To : " field is not 
included in the received transmission request message, 
20 the device GFa determines that transmission request 

message does not request for the delivery confirmation 
by the MDN, and terminates the image -information 
transmission process . 

If it is ascertained at the step S525 that the 
25 "Disposition-Notif ication-To : " field is included in the 
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received transmission request message, the device GFa 
creates a MDN delivery-confirmation mail message as 
described above _ that shows a result of the image- 
information transmission and includes the information 
5 about the reception ability of the G4 facsimile device 
FF at a step S526. The device GFa then transmits the 
created MDN delivery- confirmation mail message to a mail 
address specified in the "Disposition-Notif ication-To : " 
m field at a step S527. 

J3 10 A description will now be given of a 

Ul communication system wherein the facsimile gateway 

Hp device GF (or GFa) transmits a first delivery- 

fs=s: 

=p confirmation mail message and a second delivery - 

3 confirmation mail message to the data terminal device DT . 

5 15 The facsimile gateway device GF (or GFa) transmits the 

first delivery- confirmation mail message to the data 

^ terminal device DT, a sender, after receiving the 

transmission request message therefrom, and then 
transmits the second delivery-confirmation mail message 
20 to the data terminal device DT notifying the result of 
the image -information transmission after completing the 
image- information transmission to the G3 facsimile 
device FF (or the G4 facsimile device FFa) . Accordingly, 
a user of the data terminal device DT can recognize a 
25 current detailed situation of the image-information 
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transmission requested by the user. Such communication 
system provides the user of the data terminal device DT 
a security. 

FIGS. 30 and 31 show respectively, one form of 
5 the first DSN delivery- confirmation mail message and one 
form of the first MDN delivery-confirmation mail message 

In the first DSN delivery-confirmation mail 
message shown in FIG. 21, a line "Action: relayed" 
indicates that the image information from the data 
10 terminal device DT is relayed at the facsimile gateway 
device GF (or GFa) . Similarly, in the first MDN 
delivery-confirmation mail message shown in FIG. 22, a 
line "Disposition : manual-action/MDN-sent-manually ; 
dispatched" indicates that the image information from 
15 the data terminal device DT is replayed at the facsimile 
gateway device GF (or GFa). 

Additionally, FIGS. 32 and 33 show 
respectively, one form of the second DSN delivery- 
confirmation mail message that indicates a successful 
20 transmission, and one form of the second MDN delivery- 
confirmation mail message that also indicates a 
successful transmission. 

In FIG. 23, a line "Action: delivered" 
indicates that the image information from the data 
25 terminal device DT is delivered to its destination 
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address, the G3 facsimile device FF (or the G4 facsimile 
device FFa) . Similarly, in FIG. 24, a line 
"Disposition: .manual-action/MDN-sent-manually ; 
displayed" indicates that the image information from the 
5 data terminal device DT is delivered to its destination 
address, the G3 facsimile device FF (or the G4 facsimile 
device FFa) . 

Additionally, FIGS. 34 and 35 show 
_ respectively, one form of the second DSN delivery - 

-i3 10 confirmation mail message that indicates a failed 

Lq transmission, and one form of the second MDN delivery - 

£ confirmation mail message that also indicates a failed 

M 

=p transmission. 

q In FIG. 25, a line "Action: failed" indicates 

3 15 that the image -information transmission from the data 

^ terminal device DT to the G3 facsimile device FF (or the 

G4 facsimile device FFa), the destination address, is 
completely or partially failed. Similarly, in FIG. 26, 
a line " Disposition : manual- act ion/MDN- sent -manually ; 
20 failed" indicates that the image information from the 
data terminal device DT to the G3 facsimile device FF 
(or the G4 facsimile device FFa), the destination 
address, is completely or partially failed. 

FIGS. 27A, 27B and 27C are flowcharts showing 
25 a third image -information transmission process taken by 
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the facsimile gateway device GF in the first embodiment 
of the present invention, wherein the facsimile gateway 
device GF transmits the first delivery-confirmation mail 
message and the second delivery-confirmation mail 
5 message to the data terminal device DT. 

The facsimile gateway device GF initially 
detects a reception of a call from the PSTN or an email 
message (NO at a step S601 and NO at a step S602). 
^ In a case that the facsimile gateway device 

5 10 GF receives the call from the PSTN at the step S601, the 

Ul device GF proceeds to a step S603. At the step S603, 

Li s 

=P the device GF executes a fixed call reception process, 

=p receives image information by executing the G3 facsimile 

5 

Q transmission procedure between the device GF and the G3 

p 15 facsimile device FF, and stores the received image 

□ information therein. 

^ The device GF checks whether a destination 

address of the image information is specified in order 
to transmit the received image information to a user of 

20 the data terminal device DT or the G3 facsimile device 
FF at a step S604. If it is ascertained at the step 
S604 that the destination address of the image 
information is specified, the device GF proceeds to a 
step S605 and executes a fixed transmission process that 

2 5 transmits the image information to the specified 
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destination address- The device GF then terminates the 
image -information transmission process. 

. _ _ If it_is ascertained _at the step S604 that the 
destination address of the image information is not 
5 specified, the device GF prints out the stored image 
information at a step S606, and then terminates the 
image-information transmission process. 

If the device GF receives an email message at 
the step S602, it checks whether the received email 
y3 10 message requests a DSN delivery-confirmation mail 

ffj message at a step S607. If it is ascertained at the 

j£ step S607 that the received email message requests the 

le DSN delivery-confirmation mail message, the device GF 

i~ creates a first DSN delivery- confirmation mail message 

S 15 that indicates the successful transmission of the image 

1; information to the G3 facsimile device FF at a step S608. 

Subsequently, at a step S609, the device GF transmits 
the first DSN delivery-confirmation mail message created 
at the step S608 to the data terminal device DT. The 
20 device GF then proceeds to a later described step S613. 

If it is ascertained at the step S607 that the 
delivery confirmation by the DSN is not requested by the 
received email message, the device GF proceeds to a step 
S610. The device GF checks whether the received email 
25 message requests a MDN delivery- confirmation mail 



-79- 



rnessage at the step S610- If it is ascertained at the 
step S610 that the received email message requests the 
- MDN delivery- confirmation mail message, the _device GF 

creates a first MDN delivery-confirmation mail message 
5 that indicates the successful transmission of the image 

information to the G3 facsimile device FF at a step S611. 
Subsequently, at a step S612, the device GF transmits 
the first MDN delivery-confirmation mail message created 
at the step S611 to the data terminal device DT. The 

Q 

£f 10 device GF then proceeds to the later described step S613. 

U] If the delivery confirmation by the DSN is not 

=p requested at the step S607 and the MDN delivery- 

42 confirmation mail message is not requested at the step 

p S610, the device GF does not transmit the first 

3 15 delivery- confirmation mail message to the data terminal 

~= device DT, and proceeds to the step S613. 

^ At the step S613, the device GF checks whether 

the destination address of the image information is 
specified in the email message. If it is ascertained at 

20 the step S613 that the destination address of the image 
information is not specified, the device GF extracts the 
image information from text information of the received 
email message, and prints out the extracted image 
information at a step S614 . The device GF then 

25 terminates the image-information transmission process- 
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If it is ascertained at the step S613 that the 
destination address of the image information is 
specified, the email message received from the data 
terminal device DT by the device GF is a transmission 
request message. Accordingly, at a step S615, the 
device GF obtains a telephone number of the G3 facsimile 
device FF as the destination address of the image 
information from the received transmission request 
message. The device GF then creates the image 
information from the text information of the received 
transmission request message at a step S616. 
Subsequently, at a step S617, the device GF calls the 
telephone number obtained at the step S615. At a step 
S618, the device GF executes the fixed G3 facsimile 
transmission procedure and transmits the image 
information created at the step S616 to the destination 
address. The device GF then stores a result of the 
image -information transmission at a step S619. For 
instance, the device GF stores a result that indicates a 
successful transmission if the device GF receives the 
signal MCF for each page transmitted, and stores a 
result that indicates a failed transmission if the 
device GF does not receive the signal MCF for any page 
transmitted. 

Additionally, when receiving the transmission 
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request message, the device GF checks whether the 
transmission request message requests the delivery 
-confirmation by the DSN at a step S620. If it is 
ascertained that the delivery confirmation by the DSN is 
requested, the device GF checks whether the image - 
information transmission to the G3 facsimile device FF 
is completed without any errors at a step S621. 

If it is ascertained at the step S621 that the 
image transmission is successfully completed, the device 
GF proceeds to a step S622, and checks whether the value 
of "XX" of " NOTIFY= ' XX ' " in the transmission request 
message requesting the delivery confirmation by the DSN 
is "SUCCESS" or "SUCCESS, FAILURE". 

If the value of the "XX" is "SUCCESS" or 
"SUCCESS, FAILURE" indicating that a confirmation of a 
successful delivery is requested, the device GF creates 
a second DSN delivery-confirmation mail message that 
indicates the success of the image -information 
transmission at a step S623, transmits the created 
second DSN delivery- confirmation mail message to a mail 
address notified in the "MAIL FROM:" field at a step 
S624, and terminates the image -information transmission 
process . 

If the value of the "XX" is found to be 
"FAILURE" at the step S622, the device GF does not 
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creates the second DSN delivery-confirmation mail 
message, and terminates the image-information 
transmission process . 

If it is ascertained at the step S621 that the 
5 image transmission is failed, the device GF proceeds to 
a step S625, and checks whether the value of "XX" of 
"NOTIFY= ' XX ' " in the transmission request message 
requesting the delivery confirmation by the DSN is 
"FAILURE" or "SUCCESS, FAILURE". 

10 If the value of the "XX" is "FAILURE" or 

"SUCCESS, FAILURE" indicating that a confirmation of a 
failed delivery is requested, the device GF creates a 
second DSN delivery-confirmation mail message that 
indicates the failure of the transmission at a step S626, 

15 transmits the created second DSN delivery-confirmation 
mail message to the mail address notified in the "MAIL 
FROM:" field at a step S627, and terminates the image- 
information transmission process. 

If the value of the "XX" is found to be 

20 "SUCCESS" at the step S625, the device GF does not 
creates the second DSN delivery-confirmation mail 
message, and terminates the image-information 
transmission process . 

If it is ascertained that the delivery 

25 confirmation by the DSN is not requested at the step 
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S620, the device GF proceeds to a step S630, and checks 
whether the "Disposition-Notif ication-To: " field is 
included in the mail header of the received transmission 
request message. If it is ascertained at the step S630 
that the "Disposition-Notif ication-To : " field is not 
included in the received transmission request message, 
the device GF determines that transmission request 
message does not request for the delivery confirmation 
by the MDN, and terminates the image -information 
transmission process . 

If it is ascertained at the step S630 that the 
"Disposition-Notif ication-To: " field is included in the 
received transmission request message, the device GF 
creates a second MDN delivery-confirmation mail message 
as described above that shows a result of the image - 
information transmission at a step S631, and transmits 
the created second MDN delivery-confirmation mail 
message to a mail address specified in the "Disposition- 
Notif ication-To: " field at a step S632. 

FIGS. 28A, 28B and 28C are flowcharts showing 
a third image -information transmission process taken by 
the facsimile gateway device GFa in the second 
embodiment of the present invention, wherein the 
facsimile gateway device GFa transmits the first 
delivery-confirmation mail message and the second 
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delivery- confirmation mail message to the data terminal 
device DT. 

The facsimile gateway device GFa initially 
detects a reception of a call from the ISDN or an email 
5 message (NO at a step S701 and NO at a step S702). 

In a case that the facsimile gateway device 
GFa receives the call from the ISDN at the step S701, 
the device GFa proceeds to a step S703. At the step 
S703, the device GFa executes a fixed call reception 

10 process, receives image information by executing the G4 
facsimile transmission procedure between the device GFa 
and the G4 facsimile device FFa, and stores the received 
image information therein. 

The device GFa checks whether a destination 

15 address of the image information is specified in order 
to transmit the received image information to a user of 
the data terminal device DT or the G4 facsimile device 
FFa at a step S704. If it is ascertained at the step 
S704 that the destination address of the image 

20 information is specified, the device GFa proceeds to a 

step S705 and executes a fixed transmission process that 
transmits the image information to the specified 
destination address. The device GFa then terminates the 
image -information transmission process. 

25 If it is ascertained at the step S704 that the 
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destination address of the image information is not 
specified, the device GFa prints out the stored image 
information at a step S706, and then terminates the 
image- information transmission process . 
5 If the device GFa receives an email message at 

the step S702, it checks whether the received email 
message requests a DSN delivery-confirmation mail 
message at a step S707. If it is ascertained at the 
step S707 that the received email message requests the 

10 DSN delivery- confirmation mail message, the device GFa 
creates a first DSN delivery-confirmation mail message 
that indicates the successful transmission of the image 
information to the G4 facsimile device FFa at a step 
S708. Subsequently, at a step S709, the device GFa 

15 transmits the first DSN delivery- confirmation mail 

message created at the step S708 to the data terminal 
device DT. The device GFa then proceeds to a later 
described step S713. 

If it is ascertained at the step S707 that the 

20 delivery confirmation by the DSN is not requested by the 
received email message, the device GFa proceeds to a 
step S710. The device GFa checks whether the received 
email message requests a MDN delivery-confirmation mail 
message at the step S710. If it is ascertained at the 

25 step S710 that the received email message requests the 
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MDN delivery-confirmation mail message, the device GFa 
creates a first MDN delivery-confirmation mail message 
that indicates the successful transmission of the image 
information to the G4 facsimile device FFa at a step 
5 S711. Subsequently, at a step S712, the device GFa 
transmits the first MDN delivery-confirmation mail 
message created at the step S711 to the data terminal 
device DT. The device GFa then proceeds to the later 
described step S713. 

10 If the delivery confirmation by the DSN is not 

requested at the step S707 and the MDN delivery- 
confirmation mail message is not requested at the step 
S710, the device GFa does not transmit the first 
delivery- confirmation mail message to the data terminal 

15 device DT, and proceeds to the step S713. 

At the step S713, the device GFa checks 
whether the destination address of the image information 
is specified in the email message. If it is ascertained 
at the step S713 that the destination address of the 

20 image information is not specified, the device GFa 

extracts the image information from text information of 
the received email message, and prints out the extracted 
image information at a step S714. The device GFa then 
terminates the image -information transmission process, 

25 If it is ascertained at the step S713 that the 
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destination address of the image information is 
specified, the email message received from the data 
terminal device DT by the device GFa is a transmission 
request message. Accordingly, at a step S715, the 
device GFa obtains a telephone number of the G4 
facsimile device FFa as the destination address of the 
image information from the received transmission request 
message. The device GFa then creates the image 
information from the text information of the received 
transmission request message at a step S716. 
Subsequently, at a step S717, the device GFa calls the 
telephone number obtained at the step S715. At a step 
S718, the device GFa executes the fixed G4 facsimile 
transmission procedure and transmits the image 
information created at the step S716 to the destination 
address. The device GFa then stores a result of the 
image -information transmission at a step S719. For 
instance, the device GFa stores a result that indicates 
a successful transmission if the device GFa receives the 
signal RDPBP or the signal RDEP for each page 
transmitted, and stores a result that indicates a failed 
transmission if the device GFa does not receive the 
signal RDPBP or the signal RDEP for any page transmitted. 

Additionally, when receiving the transmission 
re q Ues t message, the device GFa checks whether the 
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transmission request message requests the delivery 
confirmation by the DSN at a step S720. If it is 
ascertained that the delivery confirmation by the DSN is 
requested, the device GFa checks whether the image - 
information transmission to the G4 facsimile device FFa 
is completed without any errors at a step S721. 

If it is ascertained at the step S721 that the 
image transmission is successfully completed, the device 
GFa proceeds to a step S722, and checks whether the 
value of "XX" of "NOTIFY= * XX ' " in the transmission 
request message requesting the delivery confirmation by 
the DSN is "SUCCESS" or "SUCCESS, FAILURE". 

If the value of the "XX" is "SUCCESS" or 
"SUCCESS, FAILURE" indicating that a confirmation of a 
successful delivery is requested, the device GFa creates 
a second DSN delivery- confirmation mail message that 
indicates the success of the image -information 
transmission at a step S723, transmits the created 
second DSN delivery- confirmation mail message to a mail 
address notified in the "MAIL FROM:" field at a step 
S724, and terminates the image -information transmission 
process . 

If the value of the "XX" is found to be 
"FAILURE" at the step S722, the device GFa does not 
creates the second DSN delivery- confirmation mail 
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message, and terminates the image -information 
transmission process. 

If it is ascertained at the step S721 that the 
image transmission is failed, the device GFa proceeds to 
5 a step S725, and checks whether the value of "XX" of 
"NOTIFY= ' XX ' " in the transmission request message 
requesting the delivery confirmation by the DSN is 
"FAILURE" or "SUCCESS, FAILURE". 

If the value of the "XX" is "FAILURE" or 

10 "SUCCESS, FAILURE" indicating that a confirmation of a 
failed delivery is requested, the device GFa creates a 
second DSN delivery- confirmation mail message that 
indicates the failure of the transmission at a step S726, 
transmits the created second DSN delivery- confirmation 

15 mail message to the mail address notified in the "MAIL 
FROM:" field at a step S727, and terminates the image- 
information transmission process. 

If the value of the "XX" is found to be 
"SUCCESS" at the step S725, the device GFa does not 

20 creates the second DSN delivery-confirmation mail 
message, and terminates the image-information 
transmission process. 

If it is ascertained that the delivery 
confirmation by the DSN is not requested at the step 

25 S720, the device GFa proceeds to a step S730, and checks 
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whether the "Disposition-Notif ication-To : " field is 
included in the mail header of the received transmission 
request message. If it is ascertained at the step S730 
that the "Disposition-Notif ication-To : " field is not 
5 included in the received transmission request message, 
the device GFa determines that transmission request 
message does not request for the delivery confirmation 
by the MDN, and terminates the image -information 
transmission process. 

€2 

£ 10 If it is ascertained at the step S730 that the 

U1 "Disposition-Notif ication-To : " field is included in the 

J= received transmission request message, the device GFa 

=p creates a second MDN delivery-confirmation mail message 

□ as described above that shows a result of the image - 

2 15 information transmission at a step S731, and transmits 

ij the created second MDN delivery- confirmation mail 

^ message to a mail address specified in the "Disposition- 

Notif ication-To : " field at a step S732. 

It should be noted that the contents of the 
20 delivery-confirmation mail messages in the above- 
described embodiments of the present invention are not 
restricted to the above -described form, and fields and 
elements in the delivery- confirmation mail message may 
be modified, added or eliminated. 
25 Additionally, the above-described embodiments 
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of the present invention describe a facsimile gateway 
device (an Internet facsimile gateway device) that has a 
terminal device function. However, the present 
invention may be similarly adopted for a facsimile 
5 gateway device that only includes a transmission 
function . 

The above description is provided in order to 
enable any person skilled in the art to make and use the 
invention and sets forth the best mode contemplated by 

10 the inventors of carrying out the invention. 

The present invention is not limited to the 
specifically disclosed embodiments and variations, and 
modifications may be made without departing from the 
scope and spirit of the invention. 

15 The present application is based on Japanese 

Priority Application No. 2000-045560, filed on February 
23, 2000 with the Japanese Patent Office, the entire 
contents of which are hereby incorporated by reference. 
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